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Description 

The invention relates to liquid treatment 
devices having a number of membrane tubes, 
which are provided in a housing and which are 
interconnected. The liquid medium to be treated 
is supplied from one end of the device into one 
tube (or by way of a manifold into a number of 
tubes) and passes along the tubes to be treated 
through the walls of the membrane tubes. The 
treated liquid then is withdrawn from the space in 
the housing surrounding the membrane tubes. 
The liquid, which remains in the tubes, passes out 
through a discharge outlet The walls of the tubes 
normally are made of fibrous material, which is 
relatively weak. The membrane walls generally 
are supported either in outer support tubes made 
of stiff material (e.g. metal) having holes for the 
treated liquid to pass through or the membrane 
tubes are supported in side-by-side stacked discs 
with aligned holes for the tubes, the discs having 
gaps through which the treated liquid passes. 

The assembly of the membrane devices always 
has been cumbersome and expensive, in par- 
ticular regarding the provision of interconnecting 
tubes at the end of the membrane tubes to join 
them into a continuous flow channel. A major 
problem in this regard was the proper sealing off 
of the ends of the membrane tubes to the inter- 
connecting tubes. 

It is an object of the invention to provide a liquid 
treatment device in which the problems encoun- 
tered in the prior art are reduced. 

A liquid treatment device according to the pre- 
characterising portion of claim 1 is known from 
US — A — 3,485,374. 

According to the invention a liquid treatment 
device, which includes an elongated tubular 
housing; a number of elongated membrane tubes 
provided in the housing and being adapted to 
receive liquid to be treated; spacing means for 
spacing the membrane tubes in a non-contact 
relationship with each other; liquid supply means 
for supplying liquid to be treated to at least one of 
the membrane tubes; an outlet for treated liquid 
collected around the membrane tubes inside the 
housing; and a discharge outlet for waste liquid 
withdrawn from inside the tubes; flow intercon- 
nection means provided at either end of each 
membrane tube for connecting the ends of the 
membrane tubes so as to allow flow to take place 
from the end of one membrane tube into the end 
of at least one other membrane tube; charac- 
terized thereby that a resin casting is provided in 
situ in the housing at each end of the housing to 
enclose sealingly both the interconnection means 
as well as at least a part of the ends of the mem- 
brane tubes associated with the interconnection 
means, the resin castings being firmly locked rela- 
tive to the housing; that the flow interconnection 
means includes a disc for each resin casting, each 
disc having a number of holes into which the ends 
of membrane tub s are fitted, each disc being 
located securely inside and relative to the housing 
and forming an end seal for its resin casting when 



being cast; and thereby that the flow interconnec- 
tion means includes a number of coupling tubes 
for interconnecting the ends of the membrane 
tubes in series into one continuous elongated 

5 fiquid treatment tube. 

The coupling tubes may be U-tubes. 
The housing may have an internal groove or 
grooves In the region in which the resin casting is 
provided, the resin casting extending into the 

10 grooves for locking it firmly to the housing, or an 
anchoring member extends through the resin 
casting and is fixed to the housing for locking the 
resin casting firmly to the housing, or both ends 
of the housing may be threaded and a corre- 

15 spondingly threaded cap may be provided at each 
end for screwing over each housing end for 
locking its resin casting in position. 

Each end of the housing may be closed off by 
means of a closure cap, and a charging hole is 

20 provided in the closure cap for charging flowable 
resin into the housing for forming the resin 
casting. 

The invention will now be described by way of 
example with reference to the accompanying 
25 schematic drawings. 

In the drawings there is shown in 
Figure 1 a schematic outside view of a liquid 
treatment device in accordance with the inven- 
tion; 

30 Figure 2 on a larger scale, a sectional side view 
of one end of the liquid treatment device illus- 
trated in Figure 1; 

Figure 3 an end view on a plate member of the 
end connection member provided in the liquid 

35 treatment device and as seen along arrows Ml— III 
in Figure 2; 
Figure 4 a side view of a disc; 
Figure 5 a side view corresponding to Rgure 4 
but showing another type of disc; and 

40 Figure 6 a sectional side view of the end of a 
liquid treatment device corresponding to Rgure 2 
but showing an internally grooved housing. 

In Rgure 1 of the drawings a schematic outside 
view of a liquid treatiwent device in accordance 

45 with the invention is illustrated. As is shown, the 
device 10 Includes a tubular cylinder housing 12, 
a number of liquid membrane tubes (not shown) 
inside the housing, an inlet 14 for supplying liquid 
to be filtered to the membrane tubes, a discharge 

so 16 leading from the membrane tubes for dis- 
charging liquid, which has passed through the 
tubes without filtration, and an outlet 18 for filter 
liquid which has been filtered through the mem- 
brane tubes and collected from the space sur- 

55 rounding the tubes inside the housing 12. 

Referring now to Figure 2t the housing 12 is 
shown to be provided with a number of discs 20 
arranged in side-by-side relationship inside the 
housing. These discs 20 have holes 22 and are 

eo arranged such that the holes 22 are in alignment 
to define elongated passages 24. The membrane 
tubes 26 are provided in these passages. Adjacent 
to the last disc on either end a plate member 28 is 
provided. The ends of the membran tubes 26 

65 pass through the holes 30 of the plate member 28 
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(the h les 30 being surrounded by a sh rt c liar 
or guide). The plate m mber 28 fits fully into the 
tube 12 so as t cl se ff the discs 20 from the end 
opening of the housing 1 2. The ends of the mem- 
brane tubes 24 are interconnected by means of U- 
shaped interconnection pipe parts 32. These fit 
into the ends of the membrane tubes 24 so as to 
provide the membrane tubes 26 as one con- 
tinuous filter passage. 

It has been found that the discs 20, which may 
be made of punched out or injection moulded 
plastics material, provide a sufficient space be- 
tween the discs for the filtered liquid to pass 
through for collection and flow out through the 
outlet 16. However, to provide a larger space the 
discs 20 may be provided with protrusions as is 
shown in Figure 5. Figure 5 shows discs 34 having 
protrusions 36 to space them from the adjacent 
discs for defining a gap 38 between the discs. 
Filtered liquid passes through this gap 38. 

When the discs 20 (or 34) have been assembled 
and provided with the end plate member 28 and 
the U-tube connections 32, they are inserted into 
the tubular housing 12. The housing 12 has holes 
at opposite ends 42 for receiving a pin or shaft 44. 
With the pin 44 in position, a hardenable synthetic 
resin is poured into the space to form a casting 46. 
As is shown the casting 46 surrounds the pin 44, 
the pipe connectors 32, and extends up to the end 
plate 28. When hardened, there is no danger of 
any leakage occurring at the ends of the mem- 
brane filter tubes 26 receiving the connectors 32. 

Also, as is shown, the inlet pipe 14 is provided 
with a grooved outer surface 48 for the resin to 
grip into. The same applies to the outlet pipe 16. 

As is shown In Figure 6, the pin 44 may be 
replaced by grooves 50 provided on the inside 
surface 52 of the cylinder 12. The resin casting 54 
then would fit into the grooves 50 to keep the 
assembly in position and to seal off the pipe con- 
nectors 32. 

When a filter device is to be refitted with new 
membranes, the pin 44 is removed and the resin 
casting 46 at either end of the housing 12 is 
knocked out together with the discs 20, etc. There- 
after the resin castings 46 are cut off, the discs 20 
are removed and are used again for fitting into a 
housing (it may be the same housing as before) to 
form a new liquid filter device 10. The device 10 
can be subjected to backftow to clean it in the 
normal manner. 

in place of the pin 44 (Figure 2) or the grooved 
inside surface 52 of the cylinder 12 (Figure 6), a 
cap shown in dotted lines 56 in Figure 2 may be 
used for keeping the resin casting 46 in position. 
This cap 56 should have an internal thread 
cooperating with a corresponding thread on the 
cylinder end 58. The cap 56 thus is screwed onto 
the cylinder end and keeps the casting 46 in 
position. For removal the cap 56 is merely turned 
off and the casting 46 is removed. 

The device 10 also may be used for high flux fil- 
tration, reverse osmosis or ultra-filtration pur- 
poses. 

The membrane tubes may be made of polyester 



fibre with hydr lised c llul se acetat on the 
inside. 

Claims 

s 

1. A liquid treatment device, which includes an 
elongated tubular housing (12); a number of 
elongated membrane tubes (26) provided in the 
housing (12) and being adapted to receive liquid 

10 to be treated; supporting means, e.g. in the form 
of discs (20), for supporting and spacing the 
membrane tubes (26) in a non-contact relation- 
ship with each other; liquid supply means (14) for 
supplying liquid to be treated to at least one of the 

16 membrane tubes (26); an outlet (18) for treated 
liquid collected around the membrane tubes (26) 
inside the housing (12); and a discharge outlet 
(16) for waste liquid withdrawn from inside the 
tubes (26); flow interconnection means (28, 32) 

20 provided at either end of each membrane tube 
(26) for connecting the ends of the membrane 
tubes (26) so as to allow flow to take place from 
the end of one membrane tube (26) into the end of 
at least one other membrane tube (26); charac- 

26 terised thereby that a resin casting (46, 54) is pro- 
vided in situ in the housing (1 2) at each end of the 
housing (12) to enclose sealingly both the inter- 
connection means (28, 32) as well as at least a 
part of the ends of the membrane tubes (26) 

30 associated with the interconnection means (28, 
32), the resin castings (46, 54) being firmly locked 
relative to the housing (12); that the flow intercon- 
nection means (28, 32) includes a disc (28) for 
each resin casting (46, 54), each disc (28) having a 

35 number of holes (30) into which the ends of mem- 
brane tubes (26) are fitted, each disc (28) being 
located securely inside and relative to the housing 
(12) and forming an end seal for its resin casting 
(46, 54) when being cast; and thereby that the 

*o flow interconnection means (28, 32) includes a 
number of coupling tubes (32) for interconnecting 
the ends of the membrane tubes (26) in series into 
one continuous elongated liquid treatment tube. 

2. A device as claimed in claim 1, characterised 
45 thereby that the coupling tubes are U-tubes (32). 

3. A device as claimed in claim 1 or claim 2, 
characterised thereby that the housing (12) has an 
internal groove or grooves (50) in the region in 
which the resin casting (54) is provided, the resin 

so casting (54) extending into the grooves (50) for 
locking it firmly to the housing (12). 

4. A device as claimed in claim 1 or claim 2, 
characterised thereby that an anchoring member 
(44) extends through the resin casting (46) and is 

65 fixed to the housing (12) for locking the resin 
casting (46) firmly to the housing (12). 

5. A device as claimed in claim 1 or claim 2, 
characterised thereby that both ends of the hous- 
ing (12) are threaded and a correspondingly 

60 threaded cap (56) is provided at each end for 
screwing over each housing end for locking its 
resin casting (46) in position. 

6. A device as claimed in any one of the pre- 
ceding claims, characterised thereby that each 

66 end of the housing (12) is closed off by means fa 
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closure cap (56), and a charging hole is provided 
in the closure cap for charging flowable resin into 
th housing for forming the resin casting (46, 54). 

Patentanspruche 

1. Vorrichtung zur Behandfung von FIGssig- 
keiten, enthaltend ein langgestrecktes, rohrfor- 
miges Gehause (12), elne Anzahl langgestreckter 
Membranrohre (26), die in dem Gehause (12) 
vorgesehen und zur Aufnahme der zu behandeln- 
den Flussigkeit angepaBt sind, Halterungseinrich- 
tungen, z.B. in Form von Scheiben (20), zur Halte- 
rung und rSumlichen Verteilung der Membran- 
rohre (26) in einer sich nicht beruhrenden Anord- 
nung zueinander, ferner eine Flussigkeitszufuhr- 
einrichtung (14) zum Zufuhren von zu behandeln- 
der Flussigkeit zu wenigstens einem der Mem- 
branrohre (26), einen AuslaS (18) fur behandelte 
Flussigkeit, die um die Membranrohre (26) herum 
innerhalb des Gehauses (12) gesammelt ist, so- 
wie einen EntleerungsauslaG (16) fur vom Innern 
der Rohre (26) abgezogene Abfallflussigkeit, und 
Strdmungsverbindungseinrichtungen (28, 32), die 
an beiden Enden jedes Membranrohres (26) zur 
Verbindung der Enden der Membranrohre (26) 
vorgesehen sind, um eine Stromung von dem 
Ende des einen Membranrohres (26) in das Ende 
wenigstens eines anderen Membranrohres (26) 
zu ermdglichen, dadurch gekennzeichnet, da& an 
jedem Ende des Gehauses (12) ein Kunstharz- 
GuGstuck (46, 54) an Ort und Stelle im Gehause 
(12) geschaffen ist, um sowohl die Verbindungs- 
einrichtungen (28, 32) als auch wenigstens einen 
Teil der Enden der mit den Verbindungseinrich- 
tungen (28, 32) verbundenen Membranrohre (26) 
dichtend zu umschlie&en, wobei die Kunstharz- 
GuGstGcke (46, 54) relativ zum Gehause (12) fest 
blockiert sind, 

daG die Strom ungsverbindungsein rich tungen 
(28, 32) fur jedes Kunstharz-GuGstQck (46, 54) eine 
Scheibe (28) enthalten, die je eine Anzahi von 
Lochern (30) aufweisen, in die die Enden der 
Membranrohre (26) eingepaGt sind, wobei jede 
Scheibe (28) innerhalb des Gehauses (12) relativ 
dazu sicher angeordnet ist und beim GieGen eine 
Endabdichtung fur ihr Kunstharz-GuGstQck (46, 
54) bitdet, und 

daG die Strdmungsverbindungseinrichtungen 
(28, 32) eine Anzahl von Kupplungsrohren (32) 
enthalten, um die Enden der Membranrohre (26) 
in Reihe zu einem fortlaufenden langlichen 
Flussigkeitsbehandlungsrohr miteinander zu ver- 
binden. 

2. Vorrichtung nach Anspruch 1, dadurch 
gekennzeichnet, daG die Kupplungsrohre U-Roh- 
re (32) sind. 

3. Vorrichtung nach Anspruch 1 Oder 2, dadurch 
gekennzeichnet, daft das Gehause (12) wenig- 
stens eine Innere Furche (50) in dem Bereich auf- 
weist, in dem das Kunstharz-GuGstQck (54) vorge- 
sehen ist, wobei sich das Kunstharz-GuGstQck (54) 
in die Furchen (50) hinein erstreckt, um es gegen- 
uber dem Gehause (12) fest zu blockieren. 

4. Vorrichtung nach Anspruch 1 oder 2, dadurch 



gekennzeichnet, daG ein Verankerungselement 
(44) sich durch das Kunstharz-GuGstQck (46) er- 
streckt und am Gehause (12) befestigt ist, um das 
Kunstharz-GuSstuck (46) gegenuber dem Gehau- 
5 se (12) fest zu blockieren. 

5. Vorrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daG beide Enden des Gehauses 
(12) mit Gewinde versehen sind und eine passend 
mit Gewinde versehen e Kappe (56) an jedem 

fo Ende vorgesehen ist, zum Aufschrauben auf jedes 
Gehauseende, um dessen Kunstharz-GuGstQck 
(46) in seiner Position zu blockieren. 

6. Vorrichtung nach einem der vorhergehenden 
Anspruch e, dadurch gekennzeichnet, daft jedes 

15 Ende des Geh§uses (12) mittels einer VerschluG- 
kappe (56) verschlossen und ein Beschickungs- 
loch in der VerschluGkappe vorgesehen ist, um 
flieGfahigen Kunstharz zur Bildung des Kunstharz- 
GuGstuckes (46, 54) in das Gehause einzufuhren. 

20 

Revendications 

1. Dispositif de traitement de liquide compre- 
ss nant une enveloppe tubulaire (12), plusieurs 
membranes tubulaires (26) logSes dans I'enve- 

loppe (12) et destinees a recevoir le liquide a 

traiter, des organes de retenue, par exemple en 
forme de disques (20), destines a supporter et a 

30 ecarter les membranes tubulaires (26) de maniere 
qu'elles ne soient pas en contact, un organe d'ad- 
mission (14) destine a alimenter en liquide a 
traiter au moins I'une des membranes tubulaires 
(26), une sortie (18) du liquide trait6 recueilli 

35 autour des membranes tubulaires (26) a I'intd- 
rieur de I'enveloppe (12), une sortie de decharge 
(16) du liquide de rebut soutire de I'interieur des 
tubes (26), des organes de raccord de l'6couIe- 
ment (28, 32) montea a chaque extremity de 

40 chaque membrane tubulaire (26) afin de reiier ces 
extrSmites de maniere a permettre l'6coulement 
de rextremite d'une membrane (26) vers I'extr^- 
mite d'au moins une autre membrane tubulaire 
(26), dispositif caracteaM en ce qu'un moulage de 

46 resme (46, 54) r6alis6 in situ a I'int6rieur de I'enve- 
loppe (12), a chaque extn§mit$ de cette derniere, 
enferme de maniere etanche aussi bien les ele- 
ments de raccord (28, 32) qu'au moins une partie 
des extr6mit6s des membranes tubulaires (26) 

so reliees auxdits raccords (28, 32), les moulages de 
resin e (46, 54) etant etroitement bloques en place 
a I'interieur de I'enveloppe (12), les organes de 
raccord de I'ecoulement (28, 32) comprenant un 
disque (28) destine a chaque moulage de resine 

55 (46, 54), chaque disque (28) comprenant plusieurs 
trous (30) dans lesquels une extremity de chaque 
membrane tubulaire (26) est ajustde, chaque dis- 
que (28) etant etroitement immobilise en place a 
I'interieur de I'enveloppe (12) et par rapport a 

60 cette derniere et formant un joint d'etanch6it6 
d'extremite pour son moulage de resine (46, 54) 
lors de la coulee de ce dernier, les organes de rac- 
cord d'ecoulement (28, 32) comprenant plusieurs 
tubes (32) destines a reiier les ext re mites des 

65 membranes tubulaires (26) en serie afin d'en 
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f rmer un unique tub continu de traitement de 
liquide. 

2. Dispositif sel n la rev ndication 1, carac- 
terise en ce que les tubes de r accord (32) sont 
coudes en etrier. 

3. Dispositif selon Tune des revendications 1 et 
2, caracterise en ce que I'enveioppe (12) com- 
prend a I'interieur une ou plusieurs gorges (50) 
dans la region dans iaquelle le moutage de resine 
(54) est realise, ce moulage penetrant dans ces 
gorges (50) en etant ainsi etroitement immobilise 
a I'interieur de I'enveioppe (12). 

4. Dispositif selon Tune des revendications 1 et 
2, caracteris6 en ce qu'un organe d'immobili- 
sation (44) passant a travers le moulage de resine 
(46) est fixe dans I'enveioppe (12) afin de bloquer 



etroitement en place ce moulage a I'interieur de 
I'enveioppe. 

5. Dispositif s Ion I'une d s revendications 1 et 
2, caracterise en ce que les deux extremites de 
I'enveioppe (12) sont filetees et un capuchon 
taraude correspondent (56) est viss6 a chaque 
extremite de I'enveioppe afin de bloquer en place 
le moulage correspondant de resine (46). 

6. Dispositif selon Tune quelconque des reven- 
dications precedentes, caracterise en ce que cha- 
que extremite de I'enveioppe (12) est obturee au 
moyen d'un capuchon (56) et un trou de charge 
est realise dans ce capuchon pour la coulee de 
resine fluide dans I'enveioppe pour la realisation 
du moulage (46, 54). 
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